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  The transition from the Late Woodland to Mississippian period in the eastern United 
States marks a major shift in ecology, culture, and also climate. However, subsistence patterns in 
coastal South Carolina across this time period are still poorly understood. This thesis uses 
zooarchaeological evidence to investigate evolving culinary processing and subsistence patterns 
from the Woodland to Mississippian periods at the Tibwin Trail Site (38CH1531) in coastal 
South Carolina in the context of sea-level rise and mobility. Archaeofaunal data show a shift in 
species exploited between units, with the Woodland Period Unit 4 comprising mostly reptiles 
and terrestrial mammals, with few fish or marine resources, whereas later, during the 
Mississippian, faunal data from Unit 3 shows an emphasis on fish and marine resources with 
fewer terrestrial mammals and reptiles. These taxonomic differences may suggest a change in 
species chosen or in the variety of taxa available due to shifts in local environment and estuary 
expansion at this coastal site. Additionally, evidence of low degrees of burning, possibly 
associated with culinary processing, is present in both units, but it is more evident in Unit 4 
associated with the Late Woodland period, suggesting a possible difference in culinary 
processing techniques. Seasonality data for Unit 3 and Unit 4 suggests site occupation at least 
during the warmer summer months. This is based upon the presence of migratory fish species 
who spawn inland during the warmer months of the year in Unit 3 and the high frequency of 
turtles in Unit 4. It is difficult to determine if site occupation was year-round due to the lack of 






 One of the major transitions in lifeways in prehistoric southeastern United States took 
place from the Late Woodland to the Mississippian, which is characterized by the early 
intensification of agriculture and increased sedentism. However, regional differences exist in the 
timing and nature of this transition, and in coastal South Carolina the adoption of maize 
agriculture does not occur until 1050-1100 CE (Michie and Crites 1991:49; Judge 2016). Using 
zooarchaeological evidence, I examine associated changes in faunal exploitation and culinary 
practices across these periods from a shell-midden site in central coastal South Carolina. My 
study investigates the nature of availability of taxa hunted, seasonality of resource use, and 
culinary processing across this transition between the two periods, and assesses whether any 
differences may be due to cultural or environmental factors, or a combination of both. 
 
Southeastern Archaeology in the US 
Precontact southeastern archaeology is divided into four different cultural periods based 
on societal characteristics including subsistence strategies, pottery, lithics, and settlement 
patterns. For most of the Archaic Period (9500-1250 BCE) in the southeastern United States, 
groups engaged in hunting, fishing, and foraging. Early cultivation of plants, like sunflower and 
chenopodium, and the eventual emergence of the Eastern Agricultural Complex, appear in the 
latter half of the Archaic (about 4000 BCE), along with the development of more settled hunter-
gatherer societies (Anderson and Sassaman 2012:2).  
The Woodland period spans from 1200 BCE until 1000 CE (Anderson and Sassaman 
2012:2), and is divided into Early (1200-100 BC), Middle (100 BCE – 500 CE) and Late (500 
BCE -1000 CE) stages with some overlap from the Late Woodland period into the Early 
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Mississippian (Anderson and Sassaman 2012:3). This period is characterized by an increased 
agricultural intensification and domestication of plant cultigens with intensive maize agriculture 
appearing widely in the Mississippian (Blitz 1993:81). As reliance on domesticated plants 
increased, these societies became more sedentary, and more complex pottery technology was 
developed, notably for cooking and storage in the South Carolina area (Trinkley 1990:11). 
Common taxa utilized in the Late Woodland in South Carolina include fish species like 
freshwater drum, sea catfish, as well as turtles, raccoons, and deer (Palmiotto 2011:171). While 
shell middens appear as early as the Late Archaic and are found throughout prehistory in many 
parts of the coastal region, the Late Woodland period saw the development of more elaborate 
mounds that were used for complex mortuary practices (Anderson and Sassaman 2012:127). 
These deposits of local bivalve shells like oysters, mussels, and clams are usually arranged in a 
semicircle or ring shape, but it is unknown whether people added to these structures daily or if 
they were placed on some sort of schedule relative to feasting rituals (Sanger 2010:204). During 
the Late Woodland period, there were some clear overlaps in midden architecture from the 
Archaic and emerging Mississippian. Shell middens situated in the Early (1200-100 BCE) and 
Middle Woodland periods (100 BCE- 500 CE) are typically placed near or surrounding the 
dwelling areas of the communities, with the shell-midden being the main monumental structure 
[also true in the Middle and Late Archaic]. Those dating to the Late Woodland (500-100 CE) and 
the Mississippian (1050 -1600 CE) are described as having mound-plaza centers, in addition to 
the shell middens around the central areas formed by households (Anderson and Sassaman 
2012:127). 
 The Mississippian period begins around approximately 1050 CE and persists until ca. 
1600 CE. In coastal South Carolina and Georgia, archaeofaunal data indicates that societies 
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focused primarily on estuarine and marine resources, with very little use of terrestrial mammals 
(Reitz 1988:150). Broadly throughout the southeastern United States, the transition to maize 
agriculture occurred during the shift from the Late Woodland (500 -1000 CE) into the 
Mississippian period (1050-1520 CE), although in South Carolina maize agriculture does not 
take hold until 1050 or 1100 CE (Michie and Crites 1991:49; Judge 2016). Elsewhere, as 
population became more sedentary, the rise of a complex political hierarchy associated with 
chiefdoms began to develop. While the stamped pottery from the Late Woodland period was still 
is use, Mississippian cultures in many parts of the southeast saw a shift to using more technical, 
shell-tempered pottery which is much more efficient for cooking since they can withstand higher 
cooking temperatures without cracking (Blitz 1993:84). Despite this larger trend, there is very 
little evidence of the adoption of shell-tempered pottery in South Carolina, instead grit and fine 
clay tempering are common (Trinkley 1990:22). Once European contact was made in the early 
16th century, trade relations between the two groups would eventually lead to a relationship of 
exploitation, forced removal, and assimilation leading to the downfall of these complex societies 
(Etheridge 2006:207). 
 
Paleoecology and Evolving Subsistence Patterns 
 Ecological changes throughout the southeast during these periods played major roles in 
the subsistence patterns and eventual development of cultivation. The Early Woodland period 
(1200 to 100 BCE) saw a drier environment that favored the growth of terrestrial seeded plants 
like hickory and oak (Weitzel 2019:209). It was during this period that the intensification and 
focus on the development of the Eastern Agricultural Complex led to the increased sedentism of 
populations. Additionally, coastal Woodland peoples are thought to have engaged in seasonal 
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mobility, moving further inland during the winter in some areas, relying on anadromous fishes in 
rivers, stored nuts, and deer in the colder months, and return to the coast for the summer 
(Anderson 2002:310). The Late Holocene period also saw an increase in the human population, 
which in turn led to a greater chance of resource depletion without agriculture (Anderson 2001: 
166). In coastal areas, sea-level rise during the Middle Woodland around 300 BCE resulted in 
estuary expansion, shifts in settlement, and subsistence patterns (Marcoux 2009:14). These large 
estuaries became resource hubs for native peoples and fueled coastal adaptations like the 
exploitation of shellfish (Reitz 1988:137).  
The beginning of the Late Woodland period was marked by a global cooling event at 536 
CE (Gunn et al. 2000:7), but sea levels remained relatively high during this period (Thompson 
and Worth 2010:57). Reduced plant productivity caused by cooling events is implicated in part 
with the collapse of hunter-gatherer societies and the eventual transition to intensive maize 
agriculture following climate amelioration during the Medieval Warm period (800-1300 AD) 
(Anderson 2001:19). However, the Southeast would not witness intensified use of maize until 
later, after CE 1000 or so (Anderson 2001:23). In a meta-analysis of zooarchaeological data for 
coastal South Carolina, Palmiotto (2011: 171) found that terrestrial mammal exploitation is 
significantly lower in the Late Woodland period compared to other periods, while fish 
exploitation is highest during this time. Although there were still no domesticated animals aside 
from dogs, people in coastal regions primarily hunted for turtles, oysters, and both marine and 
freshwater fish where selection for size is apparent (King 2002:2). Palmiotto’s (2011:170-172) 
analysis only includes one Early Mississippian assemblage of exclusively shellfish (bivalves) 
and a few vertebrate Late Mississippian assemblages from northern and southern coastal South 
Carolina. Despite the small sample size, the faunal data show an increase in terrestrial mammal 
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exploitation over time, specifically racoons and white-tailed deer, in the northern part of the 
coast, whereas, in the southern coast sea catfish, drums, turtles, and, to a lesser extent, deer, are 
the common vertebrates (Palmiotto 2011:171).  
 
Zooarchaeological Evidence 
The taxonomic frequencies in an assemblage can be used to assess environmental 
conditions, climate, and hunting strategies of past populations. Seasonality of occupation and 
resource use can also be explored with seasonally migratory fauna. Taxa exploited may also 
reflect mobility and the diversity of habitats past people targeted. Because sedentism increased 
with the onset of agriculture in the Mississippian (1050 CE) elsewhere, it is hypothesized that 
less time is spent traveling outside the home range to hunt. Instead, the fauna that comes into the 
surrounding rivers, creeks, and terrestrial areas are going to be exploited more often than 
extended foraging and hunting trips (Reitz 1988:139). However, with the late onset of maize 
agriculture in coastal South Carolina, evidence of increased sedentism is not present (Michie and 
Crites 1991:49; Judge 2016). 
Zooarchaeological data can also inform on culinary processing may be assessed through 
an analysis of intentional fragmentation and surface modifications of bones. Bone fragmentation 
of larger taxa may occur through a variety of processes related to culinary processing: to ensure 
that the pieces fit into the mouths of cooking vessels, and to mobilize within0bone nutrients 
efficiently (Wandsnider 1997:32). This is done more efficiently when portions are smaller, and 
so less water, fuel, and time are used to boil and extract the grease from the bones (Janzen 
2014:522). Additionally, surface modifications, like chop marks, can be indicative of culinary 
processing (Reitz 1988:135). Assuming that all animals were not cooked whole, but portioned 
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before cooking, a prevalence of particular pieces in an assemblage can suggest people valued 
those portions more or they had more nutritional value.  However, due to the assemblage 
containing primarily small taxa, the contents of this assemblage do not show any evidence of 
surface modifications nor evidence of portioning for cooking or nutrition. In analyzing fracture 
patterns, fracture morphology could also be indicative of culinary processing as fresh breaks tend 
to show a helical pattern on bones, unlike dry or post-depositional breaks (Villa and Mahieu 
1991:40).  
Other evidence of culinary processing involves evidence of thermal alteration. Moist-
cooking methods like stewing and boiling do not typically leave any indication of thermal 
alteration on the bone. This is because the bone itself is not directly exposed to the flame. In 
contrast, methods such as roasting or smoking may result in visible alterations, such as charring. 
Conversely, bones that are completely or partially calcined are likely not a result of cooking, but 
rather a result of changes after trash disposal because the high-intensity heat required for 
calcination would simultaneously destroy the meat (Solari et al. 2013:427).  As this is such a 
broad classification of cooking [roasting versus moist cooking methods] it is best utilized in 
conjunction with additional evidence and historical context.  
Together, taxonomic frequencies and bone modifications can reveal a great deal about 
local environment and foodways. Changes in these lines of evidence between the assemblages of 
Unit 4 and Unit 3 indicate how individuals may have shifted subsistence strategies and foodways 
in response to environmental changes.  
 
The Tibwin Trail Site: 38CH1531 
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Site 38CH1531 is located on the Tibwin hiking Trail in McClellanville, located on the 
central coast of South Carolina (Figure 1). This site is located in the middle of the Harbor river 
and estuary system in the Santee watershed approximately 13.5 km from the coastline of the 
Atlantic Ocean and is adjacent to Bulls Bay (South Carolina Watershed Atlas). The site was 
excavated as a part of an inquiry by the Army Corp of Engineers looking to build facilities 
throughout the Tibwin Forest without impacting any possible sites eligible for the National 
Register of Historic Preservation (NHRP). Although there is a completed site report of their 
findings from all 15 sites excavated, including both shell middens and test pits, this assemblage 
from 38CH1531 is located further east of the main concentration sites of 38CH1531 and is not 
included. This shell-midden site has four units, of which only Units 3 and 4 contain faunal 
remains. Unit 3 is associated with the Mississippian Period and Units 1, 2, and 4 are associated 
with the Late Woodland. Each unit was then broken into Zones A-D and divided strategically by 
levels labeled 1 through 3. The methods of excavation started with shovel-tests at 30-meter 
intervals that in the second stage were decreased to 15-meter intervals and mapping. For shell 
middens a soil probe was used to delineate location of the midden and then excavated in 50 by 
50-centimeter units. For this analysis I will only be looking at the vertebrate faunal assemblage.  
Other data on foodways at 38CH1531 include paleoethnobotanical data, vertebrate and 
invertebrate faunal data. The botanical assemblage from 38CH1531, analyzed by Hollenbach and 
Vavrasek, includes evidence for gathering wild fruits and seeds. Seasonally available resources 
such as grape and bearsfoot suggests seasonal occupation of the site at least in the warmer 
months in both the Late Woodland and Mississippian contexts (Hollenbach and Vavrasek 
2011:8). This aligns with other zooarchaeological data in the site report suggesting that higher 
utilization of turtles points to warmer months for occupation of the site around the summertime 
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(Hollenbach and Vavrasek 2011:18). Only one possible maize kernel was recovered from all 
analyzed test units (specifically from test unit N 617.6 E1029.7, Late Woodland), indicating that 
occupants did not engage in maize agriculture around the site. Unit 4 and Unit 3 from 38CH1531 
sample Late Woodland portion (N617.6 E1029.7) and the western Mississippian occupation 
(N495 E855), repsectively of the site. 
 
Hypotheses 
I have formulated three hypotheses concerning how vertebrate faunal assemblage from 
Units 3 and 4 can clarify subsistence practices and foodways.  
Hypothesis 1: Faunal exploitation changed from the Late Woodland and Mississippian, reflecting 
an increase in sedentism and a greater focus on estuary resources. 
Expectations:  Differences in the diversity of fauna and taxonomic frequencies between the Late 
Woodland and Mississippian occupations, may be due to the shift towards early and an increase 
in sedentism in the Mississippian, and so the taxa represented may be more local as opposed to 
taxa obtained in different environments as people traveled further to hunt. In this scenario there 
could be an increase in marine taxa. However, we cannot discount that differences in taxonomic 
representation may be due to resource depletion overtime, seasonality of the fauna, or changes in 
prey choice for nutrition or taste. 
Hypothesis 2: Culinary practices shifted from the Late Woodland to the Mississippian. 
Expectations: Frequencies of burning as well as fragmentation of large fauna shift from Unit 4 to 
Unit 3, reflecting differences in cooking practices. This is expected due to a shift towards aquatic 
fauna and a cultural shift in cooking technology. 
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Hypothesis 3: The Late Woodland Unit 4 is seasonally occupied and Mississippian Unit 3 is 
occupied year-round. 
Expectations: Seasonality of fish, bird and turtle taxa are evident of seasonal occupation of the 
site. These species will be present in higher frequencies in Unit 4 as evident of occupation during 
the warmer months. In Unit 3, there is expected to be diverse taxa, not only seasonal species, due 
to increased sedentism in the Mississippian period. 
 
Methods 
 Using the University of Tennessee comparative collection, each specimen was identified 
to the narrowest possible classification and cataloged into a spreadsheet. Data recorded includes 
taxon, element, portion, side, epiphyseal fusion or tooth wear stage, and surface modifications 
(burning, cutmarks, etc.). For those specimens that could not be identified beyond class (e.g. 
“Mammal”), they were separated into size groups based on sizes of known specimens. White-
tailed deer (Odocoileus virginianus) are classified as medium-large, rabbits (Sylvilagus sp.) and 
foxes (Vulpes sp.) were considered small. In the reptile class, sea turtle (Chelonidae) are large, 
snapping turtle (Chelydra serpentine) is medium, and chicken turtle (Deirochelys reticulara) is 
considered small. Fish that could not be identified to species were grouped according to size 
class (large fish are 175 to 243 cm in length; medium-large fish are 80 to 174 cm in length, and 
small fish are 0-79 cm in length. Taxonomic frequencies are reported here in terms of NISP 
(number of identified specimens). Because the assemblage is relatively small, few statistics 
regarding availability may be done. Beyond comparing taxonomic frequencies in Units 3 and 4, 
broader comparisons were made according to habitat type. For example, fish and turtle species in 
each provenience were grouped by their habitat type either marine, freshwater, or brackish. 
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Furthermore, seasonality of occupation or resource use can be assessed because many of the taxa 
in this assemblage are migratory, particularly marine fish like gafftopsail catfish and Atlantic 
croaker, and birds like the whistling swan.  
To account for possible culinary uses or refuse disposal patterns, burn stage was also 
recorded. Taxonomic differences in the frequency of burned fragments were also analyzed. 
Patterns in this area could indicate whether certain taxa or parts of the animals were utilized over 
others, or if there were factors like bone density that led to the preservation of some elements 
when exposed to high heat. Fracture morphology is an indicator of culinary processing. The type 
of break is then categorized as post-depositional, green bone fractures, or dry bone fractures 
which could indicate when people were processing their animals, or if breaks were unrelated.  
 
Results 
Clear taxonomic differences between Unit 3 and Unit 4 exist. In Unit 3, bony fish 
comprise the majority of the assemblage with 53% NISP (cartilaginous fish – Chondrichthyes – 
make up an additional 1.9%), and Reptilia comprises 22% of the assemblage. Mammals are 
present in smaller amounts, making up 11.9% NISP of the assemblage, and finally birds (class 
Aves) and Mollusca make up 7.4% and 0.3% of the assemblage, respectively (Table 4). Among 
fish taxa, Unit 3 mainly comprises of a mixture of freshwater, brackish, and marine fish. The 
most prominent fish species in Unit 3 is the gaffttopsail catfish (Bagre marinus) (n=54), which is 
anadramous, and channel catfish (Ictalurus Punctatus) (n=45) which is typically found in 
freshwater environments. Mammals include mixture of medium-small mammals, unidentifiable 
mammal remains, and white-tailed deer (Odocoileus virginianus).   
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In contrast, in Unit 4, reptiles dominate the assemblage (72.6% NISP), and mammals 
make up a larger percent of the assemblage (17.6% NISP). Birds (2.3%), fish (3.6%), and 
Mollusca (0.2% NISP) are found in much smaller quantities. There are no Chondrichthyes 
specimens in Unit 4. Unlike Unit 3, no small-medium mammals were identified in Unit 4. 
Rather, they are mainly unidentifiable fragments or white-tailed deer (Odocoileus virginianus). 
The Unit 4 reptile assemblage is comprised primarily of different species of turtles. Most 
specimens were not identifiable beyond Order (indeterminate testudines, n=132), although the 
most common identifiable turtle was Chelydra serpentina, the common snapping turtle (n=72). 
While bird specimens from Unit 3 are represented primarily by unidentifiable specimens, Unit 4 
birds include waterfowl like Anatidae (Duck family) (n=3) and Cygnus columbianus (whistling 
swan) (n=2), and raptorial birds like Strix varia (Barred Owl) (n=3) and Accipitridae (hawk 
family) (n=1).  
When compared to Unit 4, Unit 3 fish species feature more marine and brackish 
inhabitants while Unit 4 has almost no marine species (Figure 2). These fish species are found 
within Unit 3 include Acipenser oxyrinchus (brackish), Amerius nebulosus (freshwater and 
brackish), Amia Calva (freshwater), Ariopsis felis (freshwater), Bagre marinus (marine), 
Cyprinidae (carp family) (freshwater), Ictalurus punctatus (freshwater and brackish), 
Lepisosteus osseus (freshwater), Lepomis sp. (freshwater), Micropterus sp. (freshwater), Morone 
saxatilis (marine), Sciaenops ocellatus (marine), Scomberomorus sp. (marine), and Thunnus 
thynnus (marine). In Unit 4 there are Amerius nebulosus (freshwater and brackish), Bagre 
marinus (marine), Ictalurus punctatus (freshwater and brackish), Lepisosteus osseus 
(freshwater), Lepomis sp. (freshwater), and Micropongonias undulatus (marine). 
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Because anadromous fish and migratory birds make up portions of both Units 3 and 4, the 
frequencies of these species could indicate periods of the year when the site is inhabited or when 
these resources were targeted (Figure 4).  Seasonality was only accounted for taxa identified to 
genus and species. Cygnus columbianus (whistling swan), the only bird specimen included, has a 
North American population that migrates to the coast of the Carolinas in late September until 
returning North for breeding season in May (“The IUCN Red List of Threatened Species”). The 
following fish species migratory patterns were also assessed: Acipenser oxyrinchus (Atlantic 
sturgeon), Ariopsis felis (hard-head sea catfish), Bagre marinus (gafftopsail catfish), 
Micropogonias undulates (atlantic croaker), Morone saxatillis (striped bass), and Sciaenops 
ocellatus (red drum). In Unit 3 the migratory fish species are Acipenser oxyrinchus (n=16), 
Ariopsis felis (n=28), Bagre marinus (n=54), Micropogonias undulates (n=1), Morone saxatilis 
(n=2), and Sciaenops ocellatus (n=6). The only migratory fish found in Unit 4 are Bagre marinus 
(n=1) and Micropogonias undulates (n=1). Many of these migratory periods correlate with 
spawning times, so most of these have an overlapping period of inland activity spanning from 
May to July. Acipenser oxyrinchus (February- July) and Bagre marinus (May-November) both 
have longer periods of moving inland at about 6-7 months. Acipenser oxyrinchus moves inland 
starting in February until July, while Bagre marinus spawns from May into November. 
Micropogonias undulates have a similar migratory pathway as they move inland for spawning 
from March until August. Ariopsis felis migrates into estuaries and rives between May and 
August, and Morone saxatillis is inland from April to June. Sciaenops ocellatus has the latest 
migratory period as they migrate inland from August into November.  
The overwhelming majority of specimens in Units 3 and 4 were unburned 92.9% (NISP) and 
83.9% (NISP), respectively. Specimens that fall within burn stages 1 and 2, which indicate some 
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degree of carbonization (Table of Burn Stages) and therefore are more likely to be reflective of 
cooking. This includes 4.8% of specimens in Unit 3 and 10.5% of specimens in Unit 4. 
Specimens exhibiting burn stages of 3 or higher, indicating total carbonization through 
calcination, are not reflective of culinary processing. Such high degrees of thermal alteration are 
rare in each Unit, comprising only 2.5% of specimens in Unit 3 and 5.7% of specimens in Unit 4.  
In Unit 3 there is no pattern if certain taxa were more likely to be burned than others, it 
was a mix of mammals, fish, and turtles (Table 6). Unit 4 burned elements were composed 
mainly of indeterminate mammal (n=39) and turtle (n=35) (Table 6). Taxonomic frequencies 
within the burned elements of Unit 3 present reptiles as the highest (n=19), then fish (n=16), 
mammals (n=9), and aves (n=1) (Figure 6).  
 Only mammal long bones are useful for analysis of fracture morphology (Villa and 
Mahieu 1991:40). This was limited to two distal tibiae of Odocoileus virginianus (white-tailed 
deer) from Unit 4. Both specimen exhibited green fractures characterized by their curved and 
smooth edges. This type of analysis cannot be done on the rest of the assemblage due to it being 
mainly comprised of fish, and other non-mammalian taxa. 
 
Interpretation 
 Taxonomic differences between Unit 4 (Late Woodland) and Unit 3 (Mississippian 
period) indicate subsistence change, supporting Hypothesis 1, although these differences do not 
mirror those described in Palmiottos’s 2011 study. Palmiotto argues that mammal exploitation 
was at its lowest in the Late Woodland period, and fishing is at its highest compared to other 
periods (Palmiotto 2011: 171). However, the Late Woodland Unit 4 displays lower percent NISP 
of fish (3.6%), and higher frequencies of mammals (17.6%) when compared to Unit 3 (Table 4). 
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However, the smaller size of the Unit 4 assemblage may play a factor in these differences. 
Palmiotto’s study also did not include sites with vertebrate assemblages in South Carolina’s 
central coast. According to Palmiotto, during the Mississippian period of South Carolina there is 
an increase in mammal exploitation in the northern part of the coast, whereas, in the southern 
coast sea catfish, drums, and turtles are utilized more than terrestrial mammals available like deer 
(2001:170-172). The Tibwin Creek site is located in the middle of the coastline of South 
Carolina, so it is possible that this region exhibited entirely different patterns than seen in the 
northern or southern parts of the coast. At the Tibwin Creek site, in the Mississippian period 
context, there are high frequencies of fish present (53%), many of which are species of catfish 
like Bagre marinus (n=54) and Ictalurus punctatus (n=45) as seen in Southern coast. 
Additionally, there is white-tailed deer (n=23) and other various small mammals like rabbits 
(n=3) are present as seen in Northern coast. The percent NISP of mammals in Mississippian Unit 
3 (11.9%) is still fewer in comparison to Late Woodland Unit 4 (17.6%). 
 By assessing the presence of anadromous taxa, we may estimate seasonality of resource 
use or site occupation. However, it is important to note that there are many other non-migratory 
fish in the assemblage that may have been utilized year-round. Many of the migratory fish 
species present in Unit 3 have migrated inland from April through August. The high NISP of 
these species (16.7%) in comparison to the total %NISP of fish (53.1%) suggests an occupation 
spanning at least the spring and summer season (Figure 4). The relatively low %NISP for the late 
summer-fall (August through November) inland spawning Sciaenops ocellatus (5.8%) suggests 
either the site was no longer occupied after summer, or that the site occupants turned their 
attention to other local resources during this time (Figure 4). Botanical evidence suggests that 
during the fall seasons, site occupants heavily relied on hickory nuts that could be stored and 
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during the summer they utilized wild fruit like persimmons and bearsfoot (Hollenbach and 
Vavrasek 2011:8). Unit 4 not only shows significantly less fish exploitation (3.6%), but only two 
migratory species are present, Micropogonias undulates and Bagre marinus, which are found 
inland from March through August (Micropogonias undulates) and May through November 
(Bagre marinus). Cygnus columbianus (whistling swan) is a migratory bird found in Unit 4, and 
is present in South Carolina from September through April, but only has 2 NISP. Because each 
migratory species in Unit 4 has such small NISP, it is difficult to assess seasonality. There are 
two periods of overlap for when Micropogonias undulates (March to August) and Bagre marinus 
(May to November) are found inland, one in the late summer and early fall between August and 
November, and the other in the spring from March through May (Figure 4).   
Other vertebrates lend some insight into seasonality of occupation and/or resource use. 
Various turtle species make up 77.4% of the Unit 4 assemblage. Freshwater species included 
Deirochelys reticularia (chicken turtle) (n= 62) and Chelydra serpentina (common snapping 
turtle) (n=72). Also present were Chelondiae (sea turtle family, marine) (n= 12), Malaclemys 
terrapin (northern diamondback, brackish) (n= 31), and Terrapene carolina carolina (Eastern 
box turtle) (n=36) which is terrestrial. Only Deirochelys reticularia (n=3), Malaclemys terrapin 
(n=6), and Terrapene carolina carolina (n=68) were present in Unit 3. The substantial utilization 
of turtles in Unit 4 suggests occupation during the warmer seasons due to their ectothermic 
nature. Additionally, there is a higher NISP of brackish (n= 103), freshwater (n=98), and marine 
turtle species (n=12) in Unit 4 when compared to Unit 3 (brackish n=6, freshwater n=68, marine 
n=0) (Table 3). This suggests that in Unit 3 populations were not utilizing resources further 
away, like marine resources or brackish estuaries, possibly due to sedentism or that the site was 
not occupied at a time when turtles were available during the colder months.  
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 Additionally, Hypothesis 2 is somewhat supported as there are suggestions at differences 
in culinary processing evidence between Unit 3 and Unit 4. Considering the data collected on the 
different burning stages in each feature, a large percentage of both features is either unburned or 
exhibits a high degree of burning (Stages 4-6). Taking only specimens with burn stages 1-2 into 
account, 10.5% of bones from Unit 4, and 4.8% from Unit 3, could reflect culinary processing 
that may involve exposing bone to high heat, such as roasting or smoking (Table 5). Given the 
small sample size of Unit 4, it is not entirely possible to determine whether this difference in the 
percentage of thermally altered bone is a reflection of changes in cooking practices. However, 
there are interesting taxonomic differences in terms of the burned elements of the assemblage. 
Reptiles comprise 48.1% of burned bone in Unit 4 and mammals comprise 50.6% of burned 
bone; with the remaining 1.3% of burned bone composed of bivalves. In Unit 3 fish make up 
35.6% of burned bone, and mammals, reptiles, and birds make up 20%, 42.2%, and 2.2% of 
burned bone, respectively (Figure 6). These differences hint at a shift in cooking practices. 
 Hypothesis 3 is also somewhat supported as there is evidence of site occupation in Unit 3 
and Unit 4 during the summer months. Evidence like high frequencies of turtles (n=347), 
including marine species, as well as a few migratory fish (n=2) suggests that Unit 4 was at least 
occupied during the warmer, summer months of the year. Additionally, the presence of botanical 
evidence like bearsfoot, grape, and other summer fruits were found in both Late Woodland Unit 
4 and Mississippian Unit 3 (Hollenbach and Vavrasek 2011:8). However, it is difficult to say that 
Unit 3 was occupied year-round. Unit 3 was also occupied during the warmer months of the year 
due to the high frequency of many migratory fish species (n=107) and botanical evidence. 
However, it is more difficult to determine if Unit 3 was also occupied during the cooler months 
as there is little evidence of winter specific species being utilized. Additionally, botanical 
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evidence suggests populations used food that had been stored (i.e. hickory nuts) throughout the 
fall and winter months (Hollenbach and Vavrasek 2011:8). 
 
Conclusion 
There is definitely a shift in taxa present in Unit 3 and Unit 4, however due to the limited 
size of the assemblage it is inconclusive whether this is due to environmental or cultural changes. 
Unlike Palmiotto’s findings, Mississippian Unit 3 had higher frequencies of fish and Late 
Woodland Unit 4 had higher frequencies of reptiles and terrestrial mammals. Since Palmiotto’s 
study did not include vertebrate assemblages from the central South Carolina coast, this could be 
a unique pattern that needs to be investigated further. Even though it is difficult to say if it were 
cultural or environmental, there is a change in subsistence between Units. Since I only analyzed 
two of the four units, it is possible this is a change in spatial areas at the site and higher 
frequencies are because that area was limited to processing certain taxa. Research regarding the 
invertebrate remains and the other sections of the site needs to be done in order to better 
understand the patterns at this site and in central coast South Carolina. Although there is not 
strong evidence of culinary processing for either, Unit 4 shows more evidence of cooking 
techniques such as roasting of animals than Unit 3. More research needs to be done regarding the 
invertebrate remains found at the Tibwin Creek site to make a more complete profile of the 
foodways in prehistoric South Carolina. Seasonal presence of migratory fish species in both 
Units, and high frequency of turtles in Unit 4 in correlation with botanical evidence of seasonal 
fruits suggest the site was at least occupied within the warmer months.  
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Appendix (Tables and Figures) 
 
Figure 1: Map of South Carolina with Watersheds 
 












Table 1. Species List Site 38CH1531 Unit 3 and Unit 4 









Decapoda Crab family 
ACTINOPTERYGII Ray-finned Fish 
Indeterminate Fish Fish 
Lepisosteus osseus Long-nose gar 
Acipenser oxyrinchus Atlantic Sturgeon 
Amia calva Bowfin 
Ictalurus sp. Catfish  
Ictalurus punctatus Channel catfish 
Ariopsis felis Hard-head (sea) catfish 
Bagre marinus Gafftopsail catfish 
Ameiurus sp. Bullhead family 
Ameiurus nebulosus Brown bullhead 
Fundulidae Minnow family 
Lepomis sp. Sunfish family 
Cyprinidae.  Carp family 
Micropterus sp. Bass family 
Micropogonias undulates Atlantic croaker 
Morone saxatilis Striped bass 
Sciaenops ocellatus Red drum 
Scianenidae Seatrout family 
Scrombridae  Tuna family 
Thunnus Thynnus Atlantic bluefin tuna 
Scomberomeras sp. Mackerel family 
CHONDRICHTHYES Cartilaginous Fishes 
Carcharhinus sp. Requiem shark Family 





Anura Frog family 
REPTILIA Reptiles 
Indeterminate Repitilia Reptile 
Testudines Turtle 
Terrapene carolina carolina Eastern box turtle 
Deirochelys reticularia Chicken turtle 
Malaclemys terrapin Northern diamondback 
Chelydra serpentine Common snapping turtle 
Chelonidae Sea turtle family 
AVES Birds 
Indeterminate Aves Bird 
Anatidae Dabbling duck family 
Accipitridae Hawk family 
Cygnus columbianus Whistling swan 





Leporidae  Rabbit/hare family 
Sylvilagus sp. Cottontail rabbit 
Odocoileus virginianus White-tailed deer 
Vulpes sp. Fox family 
Canid  Canine 
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Table 2. Proveniences Site 38CH1531 
*UID Unit not included as no provenience was included with specimen 
Northing  Easting Unit Zone/FT. Level 
633 1025 3 A Humic Layer (0-
25cmbd) 
633 1025 3 B 1 
633 1025 3 B 2 
633 1025 3 B 3  
633 1025 3 C 1 
633 1025 3 C 2 
633 1025 Not marked but 
same 
coordinates as 3 
D 1 
633 1025 3 N/A N/A 
633 1025 3 N/A Unit 3 Cleanup 
N/A* could be 
same as below 
N/A*could be 
same as below 
4 Zone A/Ft. 1 
East half 
N/A 
617 1030 4 Ft. 1 West half  
617 1030 4 B 1 
617 1030 4 B 2 
617 1030 4 B 3 
633 1025 4 Ft. 2 SW half N/A 
617 1030 4 N/A Unit 4 Cleanup 












Table 3. Taxa NISP per Unit 
Taxa Unit 3 Unit 4  
Odocoileus virginianus 23 18 
Sylvilagus sp. 1 0 
Leporidae indet 2 0 
Vulpes sp. 2 0 




Bivalvia  2 1 
Lepisosteus osseus 29 2 
Acipenser oxyrinchus 16 0 
Amia calva  22 0 
Ictalurus sp. 20 0 
Ictalurus punctatus 45 9 
Ariopsis felis 28 0 
Bagre marinus 54 1 
Ameiurus sp. 13 1 
Ameiurus nebulosus 0 1 
Lepomis sp. 7 2 
Fundulidae 0 0 
Micropterus sp. 2 0 
Micropogonias undulatus 1 1 
Scianenidae 0 0 
Morone saxatilis 2 0 
Sciaenops ocellatus 6 0 
Cyprinidae  2 0 
Scombridae 3 0 
Thunnus thynnus 1 0 
Scomberomeras sp. 1 0 
Carcharhinus sp. 1 0 
Decapoda 0 0 
Dasyatidae 10 0 
Indeterminate Fish 78 0 
Anatidae  0 3 
Cygnus columbianus 0 2 
Strix varias 0 3 
Accipitridae  1 1 
Indeterminate Aves 46 2 
Testudines  62 132 
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Terrapene carolina carolina 68 36 
Deirochelys reticularia 3 62 
Malaclemys terrapin 6 31 
Chelydra serpentina 0 72 
Chelonidae  0 12 
Indeterminate Reptile 1 0 





Table 4: NISP per Taxa 
Clade Unit 3 Unit 4 
Aves 47 (7.4%) 11 (2.3%) 
Mammalia 75 (11.9%) 84 (17.6%) 
Actinopterygii 335 (53%) 17 (3.6%) 
Reptilia 139 (22%) 347 (72.6%) 
Lissamphibia 0 (0%) 0 (0%) 
Chondrichthyes 12 (1.9%) 0 (0%) 






































Figure 4. Seasonal Patterns of Migratory Species at Site 38CH1531 
Species JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC    
Acipenser oxyrinchus 
                         KEY  
Ariopsis felis  
                           
Migrate 
Inland 
Bagre marinus  
                           Migrate Coastally/Ocean Bound 
Micropogonias undulates  
                           Artic areas 
Morone saxatilis 




                           
Cygnus columbianus 





















Turtle Habitat per Unit vs NISP
Marine Brackish Freshwater
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Table 5. Burn Stage Patterns by Percentage per Unit   
Unit 3 Unit 4 
0  561 (92.9%)  374      (83.9%) 
1  14 (2.4%)  21 (4.6%) 
2  14 (2.4%)  26 (5.9%) 
3  9 (1.4%)  15 (3.4%) 
4  1 (0.2%)  0 (0%) 
5  1 (0.2%)  0 (0%) 
6  4 (0.6%)  10 (2.3%) 
 
0 Unburned 
1 less than 50% carbonized 
2 more than 50% carbonized 
3 100% carbonized 
4 less than 50% calcined 
5 more than 50% calcined 



















% NISP of Burned material vs Taxa in Unit 3 and Unit 4
Aves Fish Mammal Reptiles Bivalves
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Table 6. Burned Element Frequency per NISP in Unit 3 and Unit 4 
 Unit 3 Unit 4 
Peripheral Carapace  9 2 
Caudal Vertebrae 5 0 
Frontal bone, pterotic regions 
(fish) 6 0 
dorsal spines 1 0 
Jaw diaphysis (ray/skates) 1 0 
Indeterminate fish 2 0 
Vertebral carapace 8 1 
Indeterminate mammal 11 39 
Sternum (bird) 1 0 
Ceratohyal 1 0 
Hyoplastron 0 2 
Bivalve shell 0 1 
Costal carapace 0 32 
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